






















































有受容性神経筋促通（PNF）肢位（肩 135°屈曲，45°内転，中等度外旋位，肘軽度屈曲，前腕 90°回外）の上肢 PNF
肢位と非 PNF 肢位（肩 90°屈曲，内外旋中間位，肘伸展，前腕 90°回内）の２種を選択し，負荷はピンチ力の最
大随意収縮の 30～40％（軽負荷）および 70～80％（重負荷）の２種とした．重負荷・PNF 肢位の組み合わせによる
静止性収縮後の手関節屈曲の自動関節可動域改善率が重負荷・非 PNF 肢位の自動関節可動域改善率より有意に大き





キーワード（Key words）：1. 関節可動域（ROM） 2. 抵抗（resist） 3. PNF（PNF）





































































































上肢肢位（PNF 肢位と非 PNF 肢位）と負荷（軽負荷
と軽負荷）の組み合わせ（２×２；PNF 肢位・軽負荷，










































PNF 肢位，軽負荷・PNF 肢位，重負荷・PNF 肢位）．
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軽負荷 重負荷 PNF 非PNF
AROM改善率 3.75±0.90 3.75±1.31 5.02±1.11 2.48±1.06
拮抗筋の積分値比 0.158±0.016 0.165±0.025 0.155±0.016 0.168±0.025
主動筋の積分値比 0.693±0.057 0.739±0.055 0.726±0.057 0.706±0.056
主動筋の積分値比（対数変換値） －18.34±3.18● －15.10±2.92● －16.09±3.09● －17.34±3.06●
（自動関節可動域改善率の単位；％）
軽負荷 重負荷 PNF 非PNF
AROM改善率 3.97±1.36 3.54±1.24 6.08±1.75 1.42±1.72
拮抗筋の積分値比 0.159±0.023 0.157±0.023 0.150±0.024 0.179±0.046
主動筋の積分値比 0.693±0.086 0.692±0.079 0.760±0.077 0.719±0.082










AROM改善率 P=0.08 P=0.20 P=0.49 P=0.43
拮抗筋の積分値比 P=0.20 P=0.07 P=0.27 P=0.27
主動筋の積分値比 P=0.01 P=0.007 P=0.27 P=0.27
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変動要因 偏差平方和 自由度 平均平方 Ｆ値 Ｐ値
個　　　人 646.74 9 71.86 9.59 0.00*
負　　　荷 0.001 1 0.001 0.0002 0.99
肢　　　位 65.47 1 65.47 8.74 0.00*
負荷・肢位 44.12 1 44.12 5.89 0.02*





変動要因 偏差平方和 自由度 平均平方 Ｆ値 Ｐ値
全　変　動
個　　　人 2.59 9 0.29 4.53 0.00*
4.59
負　　　荷 0.22 1 0.22 3.50 0.07
39
肢　　　位 0.0003 1 0.0003 0.00 0.95
誤差変動 1.78 28 0.06
２）拮抗筋積分値比
変動要因 偏差平方和 自由度 平均平方 Ｆ値 Ｐ値
全　変　動
個　　　人 6345.10 9.00 705 17.91 0.00*
7619.77
負　　　荷 171.83 1.00 172 4.37 0.046*
39.00
肢　　　位 0.64 1.00 1 0.02 0.90














内相関係数は r= 0.83 で高い再現性が認められた．
ｃ）主動筋である橈側手根屈筋の積分筋電図値値の級
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Comparison of the effects of sustained contractions
in different positions of the upper extremity
and different degrees of resistance by pinch
on the active range of motion
Mitsuo Arai１） and Hajime Shimizu２）
1）Health Sciences, Graduate School of Health Sciences, Hiroshima University
2）Division of Occupational Therapy, Graduate School of Health Sciences, Hiroshima University
Key words：1．ROM 2．resistance 3．PNF
This study aimed to compare the effects of sustained contractions in different positions  of the upper
extremity and different degrees of load on both the active range of motion (AROM) of wrist flexion and the
surface electromyographic (EMG) activity of wrist agonist and antagonist for ten healthy subjects
randomly selected. The positions of the upper extremity were the non-PNF position (shoulder flexion
(90°) and elbow extension with forearm pronation) and the PNF position (shoulder flexion-adduction-
external rotation and elbow extension with supination). The target loads by fingertip force spanned a range
from 30% to 40% of maximal voluntary contraction (light load) to 70% to 80% (heavy load). The improvement
percentage of AROM after each sustained contraction was calculated in comparison with AROM before the
contractions, and each integrated EMG (IEMG) ratio was normalized to the IEMG of each maximal
voluntary contraction. The results of this study showed that the improvement of AROM by a sustained
contraction combined with the PNF position and a heavy load was significantly larger (P < 0.05) compared
with the non-PNF position combined with a light load. The IEMG ratio of the agonist during heavy load
was greater than for the light load, which may be explained by the observation that the facilitation of the
agonist in the heavy load, but there was no facilitation of the agonist in the PNF position of the upper
extremity. Because of the non-significant correlation coefficient between improvement of AROM and
IEMG, there was no relation between AROM and facilitation of the agonist activity.
